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(54) PRODUCTION OF CARRIED CATALYST 

(57)Abstract: 

PURPOSE: To produce a catalyst using a metal oxide, which is capable of setting the particle diameter of a 
catalytic material regardless of the carried quantity of the catalytic material, has uniform quality, is free from the 
change of the particle diameter of the catalyst in producing the catalyst and has long service life and high activity. 

CONSTITUTION: This producing method of the carried catalyst includes a process for forming a colloidal metal 
oxide particle by hydrolyzing a metallic alkoxide to be a raw material of the carrier in a dispersed solution of a 
super fine particle having catalytic activity while stirring in the presence of water. The dispersed solution of the 
super fine particle is formed by using a micro-emulsion, in which an aq. solution containing a water soluble metallic 
compound is present as a droplet in super fine particle state, as the raw material of the dispersed solution of the 
super fine particle and insolubilizing the water soluble metallic compound contained in the droplet. The water 
soluble metallic compound is insolubilized by reduction reaction. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the support catalyst characterized by including the process which it hydrolyzes 
[ process ] under existence of water under churning of the metal alkoxide used as a support raw material, and makes the 
metallic-oxide particle of colloid generate in the dispersion liquid of the ultrafine particle which has catalytic activity. 
[Claim 2] The manufacture approach of the support catalyst indicated to claim 1 which uses as a raw material the 
microemulsion in which the water solution with which the dispersion liquid of an ultrafine particle contain water- 
soluble metallic compounds exists as an ultrafine particle-like drop, and is characterized by insolubilizing the water- 
soluble metallic compounds contained in this drop, and being made. 

[Claim 3] The manufacture approach of the support catalyst indicated to claim 2 characterized by being what 
insolubilization of water-soluble metallic compounds depends on a reduction reaction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

It is field-of-the-invention] to up [ [industrial ]. This invention relates to the manufacture approach of the support 

catalyst which distributed the ultrafine particle which has metaled catalytic activity. 

[0002] 

[Description of the Prior Art] As everyone knows, since a reaction advances on a catalyst front face, the researcher of 
this direction is searching for the large catalyst of surface activity the catalytic reaction which uses a heterogeneous 
catalyst by trial and error. In this case, since activity becomes high so that surface area is large, if the amount and the 
quality of an active substance per unit surface area are the same, inorganic oxide gel like a silica with large surface area 
or an alumina is used for the support of the catalyst matter in many cases. And although the general manufacture 
approach of said inorganic oxide gel is the approach of calcinating and dehydrating the inorganic oxide gel obtained by 
hydrolysis of mineral salt, also when inorganic ion, such as sodium which originates in a raw material salt or a 
hydrolysis reagent by this approach, carries out minute amount mixing unescapable and this affects the activity and the 
physical properties of a catalyst, there are not. [ few ] Moreover, although the inorganic oxide gel obtained by the 
aforementioned approach is made to support the catalyst matter with the sinking-in method in many cases, it is most 
difficult to acquire a catalyst with a homogeneous front face by this approach. Furthermore, in the conventional method, 
there is also a problem on which the particle size of a catalyst metal becomes settled in the amount of metal support, and 
the technique in which particle size can be set up regardless of the amount of metal support is searched for. 
[0003] since the heterogeneity of said front face carried out makes theoretical retrieval of a heterogeneous catalyst 
difficult and this has barred catalyst development and development of the catalyst theory - homogeneous - high ~ 
development of an activity catalyst was ancient times to a catalyst researcher's technical problem. And it also turns out 
that many of catalyst front faces currently considered to be homogeneity by development of analytical skill are 
heterogeneity, and development of this catalyst is not progressing. This cause is said for the crystal of the catalyst matter 
which deposits from a solution to change greatly on the pore configuration, the magnitude, and the crystal deposit 
conditions of a carrier surface in case the catalyst matter is supported with the sinking-in method to support. The 
alkoxide method has been attracting attention as the preparation approach of a homogeneous catalyst from before for 
about ten years. Manufacture of the metal support catalyst by this approach dissolves a metal salt in a hydrophilic 
organic solvent with coordination ability, such as a glycol, after it adds the fusibility alkoxide of metals, such as 
aluminum and silicon, to this solution and using it as homogeneity liquid, it changes this alkoxide into the metallic- 
oxide colloid which hydrolyzes and ripes and corresponds, and it is performed by carrying out hydrogen reduction of 
this product after desiccation / baking. By this approach, the gel formed by desiccation and baking of metallic-oxide 
colloid serves as support, and the metal obtained by this by the hydrogen reduction of a metal salt is supported, and it 
becomes a catalyst. 

[0004] As for the metal support catalyst by the alkoxide method, many patents and reports are announced with progress 
of research. For example, the metal support alkoxide method zirconia catalyst of various kinds [ catalyst / of various 
kinds / alumina catalyst / of various kinds / catalyst / of various kinds / JP,63-45620,B / method / of the benzene by the 
alkoxide method silica catalyst which supported a ruthenium and copper to JP,60-59215,B / partial hydrogenating / 
metal support alkoxide method silica / metal support alkoxide method / metal support alkoxide method titania ] is 
indicated by JP,63-45623,B at JP,63-45621,B at JP,63-45622,B. Moreover, Ueno and others is J.Chem.Soc. Faraday 
Trans.I Minakami and others has released the research report of the alkoxide method catalyst to 
J.Chem.Tech.Biotechnol.36 236 (1986) etc. 79 127 (1983) etc. 

[0005] Although many metal support alkoxide method catalysts are announced as mentioned above, since this alkoxide 
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is hydrolyzed and this catalyst is prepared after it dissolves a metal alkoxide in metal salting in liquid, the reduction 
process which converts a metal salt into a metal is required for it. Since the metal salt in the particle obtained by 
hydrolysis and desiccation of an alkoxide in the top which needs elevated-temperature processes, like this reduction 
process carries out hydrogen reduction of the metal salt currently distributed in a metallic oxide above 100 degrees C 
sticks to the metallic-oxide gel which generated by hydrolysis of an alkoxide or it exists in the condition dissolved in the 
structure underwater which this metallic-oxide gel holds etc., it is not avoided that the ultra-fine particle formed at a 
reduction process becomes heterogeneity. That is, even if it makes the dispersing element of a sufficiently homogeneous 
metal salt form by the alkoxide method, metal particle size will become heterogeneity in the process in which a metal 
salt is returned to a metal. Moreover, since a metal salt generally has chemical activity stronger than a metal, when the 
metal which association may be formed between the metallic oxides and metal salts used as support, therefore has 
catalytic activity by reduction of a metal salt is made to form, the property of this metal proper may be spoiled or 
heterogeneous activity may be added. 

[0006] By the approach of using as a raw material the microemulsion which the ultrafine particle manufacturing method 
is also studied from before in the field of colloid chemistry etc., for example, is progressing quickly on the other hand 
recently, the example of production of the ultra-fine particle metallurgy group compound ultrafine particle of the 
diameter of several angstroms - 10A of numbers is announced [USP 4,425,261(1984);Colloids Surface 5 209 (1982) 
etc.]. This approach is an approach of making the drop of the magnitude of the request containing the metal salt of the 
amount of requests forming into an oil, returning this metal salt from a hydrazine, hydrogen, etc., and obtaining an ultra- 
fine particle from the metal salt water solution, surfactant, and oil of an ultrafine particle raw material. The ultra-fine 
particle is expected as a future functional material, the manufacture approach etc. is examined by our country as a 
national project, and the method of obtaining an ultra-fine particle from metallic fumes etc. is announced, moreover — 
the manufacture approach of an ultrafine particle, and physical properties - chemistry - the total - a full account is 
given by opinion No.48 (edited by Chemical Society of Japan, 1985 issue). 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves many aforementioned problems looked at by the 
manufacture approach of the catalyst by the conventional alkoxide method, and makes it the technical problem to offer 
the manufacture approach of a support catalyst excellent in the catalyst engine performance with which the ultrafine 
particle is supported. 
[0008] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result of repeating 
research wholeheartedly that said technical problem should be solved. That is, according to this invention, in the 
dispersion liquid of the ultrafine particle which has catalytic activity, it hydrolyzes under existence of water under 
churning of the metal alkoxide used as a support raw material, and the manufacture approach of the support catalyst 
characterized by including the process which makes a colloid metallic-oxide particle generate is offered. Moreover, 
according to this invention, the microemulsion in which the water solution with which the dispersion liquid of an 
ultrafine particle contain water-soluble metallic compounds exists as an ultrafine particle-like drop is used as a raw 
material, and the manufacture approach of the aforementioned support catalyst characterized by insolubilizing the 
water-soluble metallic compounds contained in this drop, and being made is offered. Furthermore, according to this 
invention, the manufacture approach of the aforementioned support catalyst characterized by being what insolubilization 
of water-soluble metallic compounds depends on a reduction reaction is offered. 

[0009] In this invention, the ultrafine particle dispersion liquid used as the preparation raw material of a support catalyst 
are the liquid which carried out homogeneity distribution of the ultrafine particle with catalytic activity at the dispersion 
medium. The mixed liquor of the organic solvent which the liquid used as a dispersion medium does not react with the 
ultrafine particle to distribute, does not dissolve this particle, but may dissolve the metal alkoxide to be used or this 
solvent, and water is used. Moreover, in order to make these dispersion liquid distribute an ultrafine particle to stability, 
dispersion-liquid weight can make a surfactant contain 4 to 20% preferably 0.5 to 40%. Generally the ultrafine particle 
content in dispersion liquid is 0.1 - 1 % of the weight preferably 0.0001 to 3% of the weight. Moreover, dispersion 
liquid can mix the ultrafine particle, dispersion medium, and surface active agent of the specified quantity, and can 
obtain them by distributing an ultrafine particle in a dispersion medium using powerful dispersers, such as a jet mill and 
a ball mill. 

[0010] As an ultrafine particle which has catalytic activity, as long as it has catalyst ability, what kind of thing may be 
used, and various ultrafine particles, such as metallic compounds, such as transition metals, a metal especially chosen 
from a V group - VIII group's transition metals, and a metallic-oxide metallurgy group sulfide, or an insoluble metal 
salt, can be used for such a thing. Moreover, the aforementioned ultrafine particle may be independent, or two or more 
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sorts may use, mixing, and the example of the partial hydrogenation catalyst of the benzene containing the mixture of 
ultrafine particle-like copper and an ultrafine particle-like ruthenium etc. is given as an example of two or more sort 
mixing use. 

[001 1] The ultrafine particle used by this invention can be manufactured by various approaches, such as the approach of 
making it form by gaseous phase reaction, such as an approach of oxidizing [ oxidize and it reduction-processes ] the 
microemulsion containing ** water solubility compound, a method of quenching ** steam, ** gaseous-phase pyrolysis, 
and vapor phase oxidation. The ultrafine particle obtained by the approach of** and ** among said manufacture 
approaches can obtain dispersion liquid by making a dispersion medium distribute this. It is also possible to be able to 
use as ultrafine particle content dispersion liquid which use this by this invention as it is, to add an organic solvent and 
water if needed, and to use as ultrafine particle content dispersion liquid of this invention on the other hand, since an 
ultrafine particle is obtained with the gestalt of ultrafine particle dispersion liquid by the approach of **. 
[0012] instantiation of the organic solvent used as the dispersion medium of ultrafine particle dispersion liquid mentions 
aliphatic series ketones [, such as comparatively long-chain aliphatic series monohydric-alcohol; acetones, such as 
hydrocarbon; hexanols, such as a cyclohexane, cycloheptane, n-hexane, n-heptane, an isooctane, n-Deccan, benzene, 
and a xylene, heptanol and an octanol, and a methyl ethyl ketone, ]; etc. These solvents may be independent, or they 
may be used, mixing. Especially the surfactant used for ultrafine particle dispersion liquid is not limited, but can use the 
surfactant of cation nature, anion nature, nonionic, and both sexes. As the example, the polyethylene-glycol-p- 
nonylphenyl ether, pentaethylene glycol dodecylether, the G 2-ethylhexyl sulfo sodium succinate, a cetyl 
trimethylammonium star's picture, etc. are illustrated. 

[0013] The support catalyst manufactured by this invention is a catalyst which made the metallic-oxide colloidal particle 
obtained by hydrolysis of a metal alkoxide support the ultrafine particle which has the catalytic activity of a metal 
metallurgy group oxide etc. Moreover, this catalyst is a catalyst more highly efficient than the catalyst manufactured 
with a conventional method in the field of far-reaching catalytic reaction. For example, with the support catalyst 
containing the vanadium, Lynn, and oxygen which are used in case a partial oxidation product is manufactured by 
oxidization of an alkane, a catalyst with sharply high selectivity can be manufactured from the catalyst manufactured 
with a conventional method. Moreover, a catalyst with sharply high selectivity can be manufactured from the catalyst 
with which it is manufactured with a conventional method also in the rhodium catalyst used in case a with a carbon 
numbers of two or more compound is manufactured by partial hydrogenation of a carbon monoxide. Furthermore, since 
the catalyst of high activity can be sharply manufactured from the catalyst manufactured with a conventional method in 
the platinum catalyst for complete oxidation of a hydrocarbon, it is the manufacture approach of the suitable catalyst for 
manufacture of the combustion catalyst it is expected that fixture development is. 

[0014] as mentioned above, the field of the various catalytic reaction in this invention - it is — a conventional method - 
high selectivity - or - high - since an activity top can be provided with a long lasting catalyst, a catalyst manufacture 
raw material is an approach desirable as the manufacture approaches, such as an expensive noble-metals support 
catalyst. Moreover, most catalysts manufactured by this invention are catalysts containing a metallic element, and it is 
the manufacture approach of the especially suitable catalyst for manufacture of a metal support catalyst. Then, it will 
describe [ a detail and ] concretely about the manufacture approach of the ultrafine particle dispersion liquid containing 
the metallic element used as the manufacture raw material of this catalyst. The aforementioned ultrafine particle 
dispersion liquid are obtained by returning the microemulsion solution containing a metal ion. Although this 
microemulsion is formed with the water solution and the oily liquid which dissolved the desired metal salt, it is 
desirable to use 1 phase system water-in-oil type microemulsion without the external aqueous phase especially in this 
invention, moreover, a metal salt - water solubility - reduction - although it will not be limited if it is an easy salt, 
especially a chloride and a nitrate are desirable. 

[0015] If the metal salt which said microemulsion is made to contain is illustrated concretely platinum-salts [, such as 
chloroplatinate and tetra-ammine platinum salts, ]; - palladium salt [, such as a palladium chloride and tetra-ammine 
dichloro palladium, ]; - a rhodium chloride - A nitric-acid rhodium, Rhodium salt [, such as a hexa ammine rhodium, ]; 
Ruthenium salt [, such as ruthenium chloride and a hexa KURORU ruthenate, ]; Iridium salt [, such as an iridium 
chloride and hexa KURORU iridium acid chloride, ]; Osmium salt [, such as a chlorination osmium and a hexa 
KURORU osmate, ]; Gold salt [, such as a gold chloride, ]; Copper salt [, such as a copper chloride and a copper 
nitrate, ]; Iron salt [, such as ferric chloride and iron nitrate, ]; Nickel salt [, such as a nickel chloride and nickel 
nitrate, ]; Cobalt salt [, such as a cobalt chloride and a cobalt nitrate, ]; Silver salt [, such as a silver nitrate, ]; 
Molybdenum salt [, such as a molybdenum chloride and molybdate, ]; rhenium salt [, such as rhenium chloride and hexa 
KURORU rhenate, ]; - tungsten salt [, such as tungsten chloride and a tungstate, ]; - chromium salt [, such as a 
chromium chloride and a chromium nitrate, ]; - it is manganese salt, such as a manganese chloride and manganese 
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nitrate, etc. 

[0016] Although the oily liquids used for formation of said microemulsion are a cyclohexane, n-hexane, n-heptane, an 
isooctane, n-Deccan, benzene, a xylene, butylbenzene, a hexanol, an octanol, a cyclohexanol, dibutyl phthalate, octylic 
acid butyl, a methyl ethyl ketone, etc., its liquid of hypo viscosity like a cyclohexane is desirable. Moreover, the surface 
active agents used for microemulsion formation are the polyethylene-glycol-p-nonylphenyl ether (NP-5), pentaethylene 
glycol dodecylether, the G 2-ethylhexyl sulfo sodium succinate (AOT), a cetyl trimethylammonium star's picture, etc., 
and a nonionic surfactant and its cationic surfactant are desirable. What is necessary is just to define suitably the mixing 
ratio of the metal salt water solution in the case of microemulsion formation, and an oily liquid, the mixing ratio of the 
water contained in an emulsion, and a surfactant, and the metal salt concentration in a water solution according to the 
particle size for which the ultrafine particle containing the metallic element formed asks. And the ratio of an oily liquid 
to a metal salt water solution is [ four or more ] preferably good at a capacity factor to carry out to ten or more. 
[0017] The aforementioned microemulsion has the inclination for a drop to become small, so that there are many 
surfactant additions, and for the ultrafine particle containing the metallic element obtained, so that there is little metal 
molecularity in a drop piece to become small, therefore, a surface active agent -- more than 10 mol % of the water in an 
emulsion desirable -- more than 40 mol % it is good to add. Moreover, it is good to make preferably 0.05 mols /or 
less of ten or less metal molecularity in a drop piece into two or less pieces for the metal salt concentration in a water 
solution as 0.02 mols/1. or less 1. If the amount of a surfactant and the oily liquid used is made extensive and metal salt 
concentration in a water solution is made small so that the above explanation may also show, the ultrafine particle 
containing the metallic element formed will become small. What is necessary is just to define suitably the particle size 
of the ultrafine particle containing a metallic element according to the catalytic activity for which it asks. In addition, 
according to the experiment of this invention persons, the magnitude of the ultrafine particle containing the metallic 
element obtained will be 1 to 3 times the value calculated from the surfactant in an emulsion, the drop size called for 
from the ratio of water, and metal salt concentration. Microemulsion can be water middle oil drop type microemulsion 
which contains a metal salt in the microemulsion of a two phase system besides a 1 phase system water-in-oil type 
emulsion, and an oil. 

[001 8] Reduction of the metal salt in the inside of microemulsion is the easiest to carry out by the hydrazine also by the 
method of irradiating ultraviolet rays besides the chemical approach, and a gamma ray which uses a hydrazine, 
hydrogen, a sodium borohydride, etc. as a reducing agent, although it is possible, hydrazine reduction — solution 
temperature - 10-40 degrees C - desirable — 20-30 degrees C - maintaining more than 1 mol twice of the amount of 
theory - it is preferably carried out by the twice as many 2-10-mol hydrazine as this. In this case, a hydrazine is good to 
add the whole quantity quickly in the microemulsion which the form of one hydrate is sufficient as and is agitated. 
Moreover, although nitrogen is generated to reaction time in hydrazine reduction, this is escaped to a gaseous phase or 
underwater and does not influence consecutive alkoxide hydrolysis. In addition, although the ultrafine particle which 
consists of a metal and the compound of a hydrazine like a rhodium chloride at the time of hydrazine reduction may be 
formed, after manufacturing the catalyst which supported this ultrafine particle, in such a case, hydrogen reduction of 
this is carried out, and it should just change said compound into an ultrafine particle-like metal. A hydrogen reduction 
method is advantageous in cost among said reduction. After this approach removes the oxygen in a solution enough with 
inert gas, such as nitrogen, beforehand, it is performed by letting hydrogen gas pass in a solution under churning etc. In 
addition, although the reduction from which the most uniform ultra-fine particle is obtained is a method of irradiating 
ultraviolet rays and a gamma ray, by this irradiating method, equipment turns large up, and there is a difficulty in the 
selective surface of a solvent etc., and it is not a not much desirable approach. 

[0019] According to this invention, a metallic-oxide support catalyst can be manufactured by using as a raw material the 
microemulsion in which the metal salt water solution exists as an ultrafine particle-like drop. The water solution of a 
metal salt convertible into an insoluble hydroxide is used, namely, — if it hydrolyzes — water — A microemulsion 
solution is produced by the same approach as the time of the above mentioned ultra-fine particle dispersion-liquid 
manufacture. After changing this metal salt into a hydroxide by the approach of adding aqueous ammonia at a room 
temperature, agitating this solution well If a metal alkoxide is hydrolyzed in the dispersion liquid by which the ultrafine 
particle of this hydroxide is distributed and the obtained product is calcinated, the catalyst which supported the ultrafine 
particle-like metallic oxide will be formed, and the microemulsion solution manufacture raw material and manufacture 
conditions in this case - the time of said microemulsion manufacture for ultra-fine particle dispersion-liquid 
manufacture raw materials carried out - being the same . moreover, a water-soluble metal salt - water - pH adjustment 
for changing into an insoluble hydroxide - commercial dark aqueous ammonia etc. - it carries out - ****ing - pH - 
9-10, then water - an insoluble hydroxide is formed. In addition, mixed use of two or more sorts of water-soluble metal 
salts may be carried out at the water-insoluble nature hydroxide manufacture raw material in this case, and the catalyst 
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which supported two or more metallic-oxide ultrafine particles in this case can be acquired. Furthermore, it is also 
possible to use together a water-soluble metal salt and a water-soluble nonmetal compound, and the metallic-oxide 
ultrafine particle support catalyst which contains nonmetals, such as Lynn and sulfur, by the using [ together ] method is 
acquired. 

[0020] The metallic-oxide colloid which hydrolyzed the metal alkoxide in the ultrafine particle dispersion liquid which 
are the above, and were made and obtained, and supported the ultrafine particle with this invention is obtained, 
hydrogen reduction of this is calcinated or carried out if needed after desiccation / shaping, and a support catalyst is 
manufactured. As a metal alkoxide, the metallic oxide can be used for catalyst support, and is not limited especially that 
what is necessary is just a **** thing. For example, the silicon alkoxide which forms a silica with large surface area, 
and the aluminum alkoxide which forms an alumina are used preferably, and the zirconium alkoxide which forms the 
titanium alkoxide which forms a titania, and a zirconia can also be used. Furthermore, the metal alkoxide which gives a 
magnesia, boria, NIOBIA, a lanthanum trioxide, etc. is also usable. Moreover, a metal alkoxide may be independent, or 
two or more kinds may use, mixing, and if the metal alkoxide mixture which consists of a metal of a different kind is 
hydrolyzed, a multiple oxide like a silica alumina or a silica-alumina-magnesia will be obtained. In addition, since the 
hydrolysis rate of a metal alkoxide is greatly different by the class in many cases, it is good to add a hydrolysis catalyst, 
in obtaining a multiple oxide, and to make the hydrolysis rate into same extent. 

[0021] In this invention, when the metal alkoxide used for the manufacture raw material of metallic-oxide colloid is 
illustrated concretely, it is as follows. Silicon alkoxides, such as silicon tetra-ethoxide, silicon tetra-isopropoxide, and 
silicon tetra-butoxide; Aluminum NIUMUTORI ethoxide, Aluminum alkoxides, such as aluminum TORIISO propoxide 
and aluminum tributoxide; Titanium tetra-ethoxide, Titanium alkoxides, such as titanium tetra-isopropoxide and 
titanium butoxide; Zirconium ethoxide, zirconium alkoxide; magnesium, such as zirconium tetra-isopropoxide and 
zirconium tetra-butoxide, - a jib - TOKISHIDO, PENTA butoxy niobium, and TORIBU -- an ibis - a crimp run and 
TORIBU - an ibis - a silane tongue and others. What is necessary is just to use these metal alkoxides according to the 
class of metallic-oxide colloid for which it asks, choosing them suitably. 

[0022] In the hydrolysis reaction of the metal alkoxide in the inside of ultrafine particle dispersion liquid, water required 
for the hydrolysis reaction of the metal alkoxide can also be made to exist in ultrafine particle dispersion liquid 
beforehand, and can also be added in ultrafine particle dispersion liquid on the occasion of the hydrolysis reaction of a 
metal alkoxide. Moreover, at the time of reaction initiation, water required for a reaction may make the whole quantity 
exist in ultrafine particle dispersion liquid, and may be gradually added with advance of a reaction, it uses on the 
occasion of the hydrolysis reaction of a metal alkoxide - all - the 1-10-mol twice of the amount of theory by which 
amount of water is needed for the hydrolysis reaction of a metal alkoxide - it is 1 -3-mol twice preferably. Depending on 
the class of metal alkoxide, since the hydrolysis rate is slow, use of a catalyst may be desirable. In this case, what is 
necessary is just to use the water containing about 0.01 - 1% of the weight of aqueous ammonia, or about 0.01 - 1% of 
the weight of the aqua fortis as water for hydrolysis. As a metal alkoxide with a slow hydrolysis rate, silicon tetra- 
ethoxide, silicon tetra-isopropoxide, etc. are mentioned. 

[0023] Although hydrolysis temperature changes also with classes of metal alkoxide, generally it is 30-50 degrees C 
preferably 20-60 degrees C. When adding water to dispersion liquid, as for the addition water, it is desirable for 1 - 2 
hours to divide preferably from reaction initiation for 0 to 8 hours, and to add. Moreover, after addition termination of 
water, under 1 - 8-hour stirring, it is kept desirable at 30-50 degrees C, a hydrolysis reaction is completed, and it is 
preferably good for it to make [ 20-60-degree C ] it ripe at said temperature preferably for 1 to 2 hours after that for 0 to 
3 hours for 0 to 12 hours. In this hydrolysis reaction, a reaction progresses and a colloid product is formed, although pH 
of the reaction mixture of hydrolysis reaction time changes with classes of metal alkoxide etc. - general - 3-1 1 - it is 
preferably good 7-11, and to be more preferably referred to as 8-10. 

[0024] When making a metal alkoxide hydrolyze in ultrafine particle dispersion liquid by this invention, it is important 
to make the metallic oxide which avoids gel-ization (hyperviscosity-izing) of the whole dispersion liquid, and is 
generated by hydrolysis of a metal alkoxide exist by the shape of a colloidal particle (the shape of settlings). Gelation of 
the whole dispersion liquid may not accept catalytic activity in the manifestation of the catalyst effectiveness by the 
ultrafine particle being checked in order that a metallic oxide may cover the front face of an ultrafine particle, therefore 
more than 1000m2/g having BET surface area. Therefore, what is necessary is for that for an alkaline water solution just 
to perform the hydrolysis reaction of a metal alkoxide, although it is desirable to avoid gel-ization of the whole 
dispersion liquid. 

[0025] Although the metallic-oxide colloid which supported the ultrafine particle as mentioned above is formed, this 
thing exists by the shape of a precipitation particle in a reactor, after an aging period expires. After this product carries 
out solid liquid separation of this and uses this precipitate as a mother liquor a ** exception, it can acquire a support 
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catalyst by alcohol etc. washing and removing impurities, such as a surfactant, heating and drying subsequently to the 
bottom of ordinary pressure or reduced pressure, and removing water, the oily liquid to contain. Thus, what is necessary 
is to calcinate it under a desired ambient atmosphere, if the metallic oxide which carried out homogeneity support of the 
obtained ultrafine particle is required after grinding to a desired grain size, or to fabricate it in the form of a request after 
processing of hydrogen reduction etc., and just to make it into a catalyst. In addition, it may dry, after processing it in 
the shape of a honeycomb etc., and the paste-like metallic-oxide colloid refined by alcoholic washing etc. may be used 
for a catalyst. 

[0026] According to this invention, the metallic oxide which carried out homogeneity support of the ultrafine particle 
with a particle size of 5-200A at a front face or the whole is obtained. And since hydrolysis and aging of a metal 
alkoxide are performed at low temperature, this ultrafine particle does not carry out thermal metamorphism of them 
during hydrolysis. Moreover, since what is necessary is just to also perform desiccation of a product under reduced 
pressure of 100 degrees C or less, in this product, there are no problems, like the ultrafine particle of a raw material 
carries out heat condensation, and the product by which homogeneity distribution of the ultrafine particle of a raw 
material and the particle of the same particle size was carried out is obtained. Therefore, the support catalyst which 
fabricates this product and is acquired differs from the conventional alkoxide method catalyst or the conventional 
ultrafine particle support catalyst. That is, since the conventional alkoxide method metal support catalyst is acquired 
from the precursor which carried out homogeneity distribution of the metal salt into metallic-oxide gel, it has problems, 
like metal particle size becomes heterogeneity by heating and the chemical reaction at the time of changing a metal salt 
into a metal. Moreover, in case a support catalyst is manufactured from support and a water-soluble salt by the usual 
sinking-in method, particle size distribution and the distance between particles change greatly by the surface state of 
support etc., but in the case of this invention, since a catalyst is manufactured at the temperature from which the 
condensation between particles does not take place, the support catalyst which has the ultrafine particle of not 
condensing with sharp particle size distribution, on a front face can be acquired. 

[0027] Since the ultrafine particle has combined independently strongly the catalyst formed as mentioned above with 
the metallic-oxide front face formed by hydrolysis of an alkoxide, the stability of an ultrafine particle is very good and 
the ultra-fine particle does not condense it under an elevated temperature with an ultra-fine particle support catalyst. 
Therefore, since the condensation (sintering) to which an independent particle comrade does not condense the metal 
which a catalyst tends to condense like copper or palladium, either, but it serves as the main factor of an activity fall 
does not take place, maintenance of high activity is possible over a long period of time. 
[0028] 

[Example] Hereafter, although an example and the example of a comparison explain this invention still more concretely, 
this invention is not limited in this example. In addition, the following sections and % are weight criteria. 
[0029] Shortly after putting the homogeneity water solution which consists of the 20chloroplatinic acid 6 hydrate 
H2PtC16.6Hl section and the distilled water 15 section into the beaker of 300ml of example 1 content volume, adding 
the cyclohexane 190 section and the polyethylene-glycol nonylphenyl ether (chain length 5; nonionic surface active 
agent) 69 section to this and agitating with a magnetic stirrer under the room temperature, the microemulsion containing 
0.1 4g platinum ion was formed into lOOg. This microemulsion is a 1 phase system water-in-oil type, a drop diameter is 
calculated with an average of 22A from the amount of surfactants, and the amount of water, and the number of platinum 
ion contained in one drop from this value and the underwater concentration of platinum ion is calculated with an 
average of 0.5 pieces. The hydrazine 1 hydrate N2H4 and 2OH0.6 commercial section was added to this microemulsion, 
it agitated with for [ sufficient to the bottom of a room temperature ] 30 minutes to it, and platinum ion was returned to 
it at the platinum ultrafine particle. Thus, the platinum particle size of the obtained platinum ultrafine particle dispersion 
liquid is presumed to be the diameter of about 40A from the magnitude of a drop etc. 

[0030] The distilled water 10 section was added to the platinum ultrafine particle dispersion-liquid 275 aforementioned 
section, and after agitating well until it became homogeneity, aqueous ammonia adjusted pH of liquid to 8.5-9.5 28%. 
After melting the silicon tetra-ethoxide of the 67 sections well in this liquid, churning was continued with the magnetic 
stirrer for 2 hours, heating this at 35-40 degrees C with a water bath. Since silica colloid was formed at a hydrolysis 
reaction and liquid became muddy when agitated, in order to complete a hydrolysis reaction, the 20 sections of distilled 
water were added further, and churning was continued for 2 hours. Heating was stopped in 4 hours after reaction 
initiation, after cooling the contents of a beaker to the room temperature, the mother liquor was carried out the ** 
exception and the obtained precipitate was washed 3 times by the ethanol of the 200 sections. After drying this 
purification precipitate at 80 degrees C for 12 hours, when it calcinated at 500 degrees C under air circulation for 4 
hours, the silica gel 12 section containing 3.0% of platinum was obtained, the silica gel yield from raw material silicon 
tetra-ethoxide was 65% of the amount of theory, and the platinum yield from chloroplatinic acid was quantitive. 
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Moreover, in the result of observation by the electron microscope, the particle size of the platinum support silica gel 
obtained here is folly uniform, and had the particle size whose all are about 0.03 micrometers. 
[0031] In order to evaluate the engine performance of the 3% platinum-silica gel catalyst prepared as mentioned above, 
this catalyst was fabricated with the tablet shaping vessel, particle size was made into 16-24 meshes, the coil with a bore 
of 17mm was loaded with 2g of this molding catalyst, and the combustion reaction nature of a propane was investigated. 
That is, the coil was installed into the possible electric furnace of temperature control by temperature width of face of 
less than 1 degree C, and the mixed gas of propane:oxygen:nitrogen =0.5:10:89.5 (capacity factor) was fed into this coil 
the rate for 150ml/. And catalyst ability was evaluated from the propane conversion at the time of making catalyst bed 
temperature into 150 degrees C, 200 degrees C, and 250 degrees C. A result is shown in Table 1 . 
[0032] an example of comparison 1 comparison sake - the product made from Fuji DAVISON ~ the catalyst of 16-24 
meshes of particle size which made silica gel Cariact-50 support 3.0% of platinum was prepared, the completely same 
evaluation experiment as an example 1 was conducted, and the result was written together to Table 1. In addition, the 
catalyst of the example 1 of a comparison is a catalyst which dried at 80 degrees C for 8 hours after using diamine 
nitrous-acid platinum as platinum salts of a raw material and making silica gel support said compound with a 
conventional method so that there may be no reaction inhibition by chlorine, returned for 2 hours and prepared this at 
450 degrees C among the hydrogen air current. 
[0033] 
[Table 1] 
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It is clearer from Table 1 than the catalyst of the example of a comparison that the catalyst's of an example it is high 
activity. Therefore, with the combustion catalyst of the propane which uses platinum as the catalyst matter, the catalyst 
prepared by the ultrafine particle distributed alkoxide method of this invention can be called high activity from the 
conventional platinum support catalyst. 

[0034] The microemulsion in which the one section and distilled water put the homogeneity liquid which consists of the 
ten sections, and it contains rhodium ion 0.2 lg in lOOg when rhodium chloride 3 monohydrate RhC13.3H20 adds the 
surface-active-agent 46 same section as the cyclohexane 127 section and the thing used in the example 1 to this and 
agitates with a magnetic stirrer under a room temperature was immediately formed in the beaker of 300ml of example 2 
content volume. This microemulsion is a 1 phase system water-in-oil type, the diameter of a drop is calculated with 22A 
(average value), and the number of the rhodium ion contained in one drop is calculated with an average of 1 .3 pieces. 
Commercial hydrazine 1 hydrate N2H4 and H20 were agitated with for [ sufficient to the bottom of 0.6 ****** and a 
room temperature ] 30 minutes to this microemulsion, and rhodium ion was returned to the ultrafine particle containing 
a rhodium. Thus, the particle size of the rhodium content particle of the obtained rhodium content ultrafine particle 
dispersion liquid is presumed to be the diameter of about 30A from the magnitude of a drop, and the number of rhodium 
ion in a drop. 

[0035] The distilled water 15 section was added to the rhodium content ultrafine particle dispersion-liquid 184 
aforementioned section, and pH of liquid was set to 8.5-9.5 with aqueous ammonia 28% after churning until it became 
homogeneity. After melting the silicon tetra-ethoxide of the 1 10 sections in this liquid, churning was continued with the 
magnetic stirrer for 2 hours, heating this at 35-40 degrees C with a water bath. If it had agitated, since silica colloid 
would be formed at a hydrolysis reaction and liquid would become muddy, the 30 sections, in addition churning were 
further continued for ion exchange water for 2 hours, and the hydrolysis reaction was completed. Next, the precipitation 
obtained in the mother liquor by carrying out beaker contents a ** exception after cooling to a room temperature was 
washed 3 times by the ethanol of the 200 sections. When this purification precipitation was calcinated at 500 degrees C 
under air circulation after 12-hour desiccation by 80 degrees C for 4 hours and it calcinated at 450 degrees C under 
hydrogen circulation further for 2 hours, the silica gel 19 section with a particle size [ containing 2.0% of rhodium ] of 
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0.2-0.4 micrometers was obtained. The silica gel yield from raw material silicon tetra-ethoxide was 62% of the amount 
of theory, and the rhodium yield from a rhodium chloride was quantitive. 

[0036] In order to evaluate the engine performance of the 2% rhodium-silica gel catalyst prepared as mentioned above, 
this catalyst was fabricated with the tablet shaping vessel, particle size was made into 16-24 meshes, and the 
hydrogenation reaction of the carbon monoxide which uses this molding catalyst was performed. That is, the gaseous- 
phase circulation reaction with a pressure of 40kg/cm2 which uses a 2g catalyst using the same reactor as an example 1 
was performed, it investigated about the relation between reaction temperature and reaction results, and the result of 
Table 2 was obtained. In addition, in this evaluation experiment, the mixed gas of carbon monoxide:hydrogen:argon 
=3:6:1 (mole ratio) was used for material gas, and GHSV6000/hr performed. GHSV is the abbreviation for gas space 
velocity, and means the material gas capacity of the reference condition which passes through the catalyst top of unit 
capacity in 1 hour here. Moreover, the BET surface area of the platinum-silica catalyst used in this evaluation 
experiment was 6 1 m2/g. 

[0037] Except having changed the silicon tetra-ethoxide addition to example 3 rhodium content ultrafine particle 
dispersion liquid, after producing a 4.5% rhodium-silica gel catalyst by the same approach as an example 2 and 
considering as the molding catalyst of 16-24 meshes of particle size by the same approach as an example 2, the result of 
having performed the same evaluation trial as an example 2 is shown in Table 2. This evaluation trial used the material 
gas of the same presentation as an example 2, and although carried out by the same pressure as an example 2, GHSV set 
itto2000/hr. 

[0038] an example of comparison 2 comparison sake - the product made from Fuji DAVISON - the catalyst of the 
same particle size as the example 2 which made silica gel Cariact-50 support 2.0% of rhodium with the sinking-in 
method was prepared, except having set GHSV to3000/hr, the same evaluation trial as an example 2 was performed, and 
the result shown in Table 2 was obtained. In addition, the catalyst of this example of a comparison was produced using 
the same rhodium chloride as the case of an example 2, and the BET surface area of a catalyst was 60m2/g. 
[0039] After setting pH of liquid to 3-4 with the nitric acid of 1 convention after churning and dissolving the silicon 
tetra-ethoxide of the 71 sections in this solution until it added the distilled water 15 section to the rhodium content 
ultrafine particle dispersion-liquid 184 section manufactured in the example of comparison 3 example 2 and became 
homogeneity, the hydrolysis reaction of silicon tetra-ethoxide was performed by the same approach as an example 2. 
However, unlike the case of an example 2, precipitate did not generate in this case, but reactor contents became a jelly- 
like transparence solid-state. This solid could be ground after cooling to the room temperature, it could take out from the 
reactor, and the same approach as the case of an example 2 could be used, and when desiccation, air baking, and 
hydrogen reduction were performed on the same conditions as the case of an example 2 after washing, 19 ********, the 
silica gel yield from silicon tetra-ethoxide, and the rhodium yield from a rhodium chloride had the almost quantitive 
silica gel containing 2.0% of rhodium. Moreover, the acquired catalyst was the vitrified solid-state which has a feeling 
of transparence a little, and was BET surface area 1020m2/g. After pulverizing this catalyst well, it fabricates by the 
same approach as an example 2, and except having set GHSV tolOOO/hr, it is the same approach as an example 2, and 
the result of having performed the hydrogenation reaction of a carbon monoxide is shown in Table 2. 
[0040] 
[Table 2] 
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* The value which shows the amount of generation of a with a carbon numbers of two or more generated per amount of 
catalysts of 11. in 1 hour oxygenated compound (g). 

[0041] Although it is clear from Table 2 that the catalyses of an example activity is more sharply [ than the catalyst of 
the example of a comparison ] high, it is interesting that activity is lower than the catalyst (catalyst of the example 2 of a 
comparison) with which the catalyst of the example 3 of a comparison manufactured by the approach similar to the 
approach of this invention is manufactured by the sinking-in method. Moreover, the catalyst of the example 3 with 
many amounts of rhodium support is excellent in the catalyst of an example, and STY248.3 g/l-hr obtained in the 
experiment using this catalyst is a peak price in the data obtained by current as the with a carbon numbers [ by 
hydrogenation of a carbon monoxide ] of two or more oxygenated organic compound manufacture approach. In 
addition, it is clear from Table 2 that the activity difference's in the rhodium catalyst which hydrogenates a carbon 
monoxide it is not what is depended on the difference of surface area. 

[0042] Taking and agitating the ammonium metavanadate 3.5 section, the distilled water 50 section, and the oxalic acid 
7.46 section to the beaker of 11. of example 4 content volume, it heated at 80 degrees C and considered as homogeneity 
liquid. This was made to carry out the homogeneity dissolution of the ammonium-dihydrogenphosphate 3.4 section after 
cooling this liquid to a room temperature, the aqua fortis of 1 convention was added to this liquid, and pH of liquid was 
adjusted to 3-4. In case this pH adjustment prepares microemulsion by using the aforementioned mixed liquor as a raw 
material, it is pH adjustment for preventing ammonium dihydrogenphosphate precipitating. When the surface-active- 
agent 110 same section as the cyclohexane 390 section and the thing used in the example 1 was added to the 
aforementioned mixed liquor and it agitated with the magnetic stirrer under the room temperature (25 degrees C), the 
microemulsion which contains Lynn 0.1 6g and vanadium 0.26g in lOOg generated immediately. This microemulsion is 
a 1 phase system water-in-oil type, and since the average diameter of a drop is calculated with 45 A, both the atomic 
number of Lynn included in each drop and vanadium is calculated with an average of 1 1 pieces. Aqueous ammonia was 
added to this microemulsion 28%, pH was set to 9-9.5, and the ultrafine particle dispersion liquid which agitate for 30 
minutes at a room temperature, and contain Lynn and vanadium were produced. 

[0043] The distilled water 5 section could be added to said dispersion-liquid 190 section, and it agitated, and pH 
dissolved the silicon tetra-ethoxide 60 section in the dispersion liquid diluted with the aforementioned water currently 
kept at 9-9.5, and agitated this liquid at 40-45 degrees C for 2 hours. Consequently, since silicon tetra-ethoxide was 
hydrolyzed and silica colloid precipitate generated, in order to complete a hydrolysis reaction, 30 ****** and 2 more 
hour churning were continued for distilled water which adjusted pH to 9 with aqueous ammonia. After reaction 
termination, after cooling the product to the room temperature, the surfactant and organic solvent which carry out a 
mother liquor a ** exception, wash the obtained precipitate 3 times by the ethanol of the 200 sections, and are contained 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/1/2004 



Page 10 of 11 



in precipitate were folly removed. After drying this precipitate at 80 degrees C for 12 hours, when it calcinated at 500 
degrees C under air circulation for 4 hours, the silica gel 1 1 section containing 1 1% of VOP04 was obtained. The silica 
gel yield from raw material silicon tetra-ethoxide was about 60% of the amount of theory, and the yield of V and P from 
ammonium metavanadate and ammonium dihydrogenphosphate was about 90% of the amount of theory. In addition, the 
BET surface area of the generated VOP04 support silica gel was 38m2/g. 

[0044] In order to evaluate the engine performance of the 1 l%VOP04-silica gel catalyst prepared by the above- 
mentioned approach, this catalyst was fabricated with the tablet shaping vessel, particle size was made into 16-24 
meshes, the coil (the same object as what was used in the example 1) with a bore of 17mm was loaded with 3g of this 
shaping catalyst, and the air-oxidation property of an isobutane was investigated. That is, the coil was installed in the 
same electric furnace as what was used in the example 1, the mixed gas of isobutane:oxygen:helium =1:1:3 (capacity 
factor) was fed into this coil the rate for 60ml/, it was asked for the relation between catalyst bed temperature (reaction 
temperature) and conversion, the relation between catalyst bed temperature and [methacrolein (MAL) + methacrylic- 
acid (MAA)] selectivity, etc., and the result of Table 3 was obtained to it. In addition, analysis of a resultant was 
performed by gas chromatography. 

[0045] For the example of comparison 3 comparison, 3g of 1 l%VOP04-silica gel catalysts of the sinking-in method 
manufactured with the conventional method was used, isobutane oxidation was performed on the same conditions as an 
example 4, and the result written together to Table 3 was obtained. After the catalyst used in this example of a 
comparison makes support the same silica gel as what was used in the example 1 of a comparison and makes this 
support an ammonium vanadate and ammonium dihydrogenphosphate with a conventional method, it is calcinated and 
prepared under circulation of air and is a catalyst of BET surface area of 61 .0m 2/g. 

[0046] Pyrophosphoric-acid vanadyl 3g which prepared by carrying out vanadium pentoxide, hydroxylamine 
hydrochloride, and a phosphoric acid in the start raw material according to the approach indicated by reference 
[J.SHIMODA and Bull.Chem.Soc.Jpn.5821 63-21 71 (1985)] as example of a comparison with the another example 3 of 
example of comparison 4 comparison is made into a catalyst, and the experimental result which oxidized the isobutane 
by the same approach as the case of an example 4 is shown in Table 3. 
[0047] 
[Table 3] 
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* With the oxidation resultant except MAL+MAA and CO+C02, the maleic anhydride and the oxidation product of C3 
are included. 

[0048] From Table 3, the catalyst of this invention is understood that selectivity is more sharply [ than that of the 
example of a comparison ] (MAL+ MAA) high. As a catalyst with partial oxidation activity high among the 
conventional catalysts for isobutane oxidation At the time of use of the catalyst indicated for the example 4 of a 
comparison which attracts attention, selectivity shows [ selectivity (MAL+MAA) ] 61.2-mol % at 0.6% of conversion at 
75.7-mol % and 2.0% of conversion by the result of the example 4 for which selectivity (MAL+MAA) uses the catalyst 
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of this invention at 0.5% of conversion although selectivity is 18.1-mol % in 45.9-mol % and 3.2% of conversion 
(MAL+MAA) (MAL+MAA). Moreover, the catalyst of this invention can be called complete oxidation control mold 
catalyst, and even 5.1% even of conversion is known by that selectivity is only 43.4-mol % (CO+C02) by the 
experimental result of the example 4 which uses the catalyst of this invention although selectivity (CO+C02) serves as a 
mol 84.0% at 3.2% of conversion at the time of catalyst use of the example 3 of a comparison prepared by the usual 
sinking-in method. 
[0049] 

[Effect of the Invention] From being manufactured by the approach of hydrolyzing a metal alkoxide in the dispersion 
liquid which carried out homogeneity distribution of the ultrafine particle, and being hard to condense this ultrafine 
particle with heating etc., the support catalyst manufactured by the approach of this invention is highly efficient, and is a 
support catalyst with little degradation in use. Therefore, this catalyst is longer lasting than the support catalyst 
manufactured with a conventional method by high efficiency. 



[Translation done.] 
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5«cfc©Ktt. Mfe&m. ftlc. V!£~viiE&©jB£& 
JWDtpfrfcaKtt-iS&B. £RfMb«rt>£JS«ftb«J3¥© 
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o-ctt. aa^^iisa^^r-^A©®-^ 

ft#WT^^>^>©gP^7K^{bft!l*l©«»|l?*^^64a 

5. 

[0011] #i»»Ttttoftafi»fmt. ®*?§wb 

^Jft^t? v -r i' n x v;u>? 3 >ftjf5nMa^fbMffl 

BWb5f©swB5jET^fiSs***tt. m<nm«<»-m-? 
mmtzztufivaz. frsESiJitffc©^. ©sc;® 
©^ffir^eftfciiaatt^tt. cnft^^5c^ti(3# 
5ciK«to-c4j»iR*»*ci«Jrt*. <D© 
^t?ttjBf^^«M©JBllt?ffl»tt^ti6 n**> 

6, cn**©***»wcffli>*ffla«[^d«««« 
ftjnxTWj©jaa^^w^?gi c 1 1 
[0012] iBa&^»(?K©»isaiift*#»s«i4 

+1f>. n -^V + d'^>, n * 

*->u>^©E*fb*S ; ^*Uv-;k 

✓ - ;k ti-V- ;utg©J£&«fi$©IJ§l»gr-«7 * 
7-feh>. ^;Ux^;U^h>3?©JittfrJfc5r h 
cne©iS«B. 

»j««FKiEjesn-r. Hw*>tt. eiutf>tt> 
>ttso'^tt©wffirgtt^jftffl^-5c tan?**. *© 

Jrft^li # b> y "J n p - j 

x-f-;u % t/-2-x^JU"^*2/;ux;l'*3^Ni»K^h 

[0013] *|ffl9nBt3<i4fi»Jlttl». 

jssMb^©M^sttftwrsiaa«i^*. sisr^n 
K©»i*^«rt?f#6ns&fliBi{b»3o^ Ffit^fjc 

«ws(S©»iF-cfie*ftT«jt 3 <fc *) mam* 

»{ bKJR©a5»*3R^ brKJRR 2 6U:©fb^** W6T 

sisjcffitohaoy^AjttssE©*^^. u*&?m&2 

3 6ic. ^b*3R©S±Mfbffle*«WE-CfcWe 

Mmx-mmztimmj: 0 ^iH{cmi4©««*SiSi- 

[0014] witZOyX $^t?«^®CC*)fciS 



(4) 

5 

•5.. gfc. *«iH"CWi3*i4lttl©*Sl5^«^JR7c3R 

Sv^axv;l/S?3>£&5©#t3Sbl,<>„ S/c, £ 
[00 15] Hifi2W*PXv;U*x3>K^W$i±S:& 
>^p;lAn - -7i>r>A^©7N , 5y , }A& ; tSMbP^ 

A, fiS&Pi^A, 'vW>5>Py , )Af(DDy') 
Aft ; afbUf i -^A-?"v*-9-i't3;UJl'f-r.^A^Jai? 
©^f-x^Aft ; ftfb-l' >)WA^*ry>?U)U ') >> 20 

p;V*x s -JA^SS?©^^ 5 $ a& ; Jfi{t^©^ 
ft ; ttttfl*mftff«®«tt : ftfb&-?«$M?©& 
ft ; ftfbx 5. y >r)\,m>- n $-;bft ; ftfb 

paju H*s»3-r«A njt®a/<ji/ hft ; mmm<om 

ft : ttit* i) •ffswss®* ') 

ft; ftfbux^A^+^p^ux^Aitft??©^ 

9 Aft ; ft{b£>^X^>^*>^Xr->I$ft3?©£> 
^x?->ft ; ft{b*PA*>liti!i'PAl?©£M:iAft ; ft 
fbv>#>^®v>#>^©v>#>ftirc;&.5>. 30 
[0 0 16] WEv-/^ai-7Jl/S?9>©BfiJE{cfflt»6i 
ti*tttt*f*tt. n -^••■/>. n- 

7'9 1 .rt^>-tf> < ^*HJv-.«\ rj-^y-Jk 

^.fcx^.rt/*- v^p^if 

vjuy 3 >^K«toti4 JHfligteJWw:, # 'Jifu> 
y y - p - y^;^ tijn-?;!/ (NP- 
5) , '<>$x.9-\s>if<) a-Jl/ Kf*S/jUx— f-;k 40 
-2 h M -i>A (AO 

T) . -fef-;Uh U^^I/T^x^a^p-?^ K^r* 

tt»f*©tfctt. «ftt?4fiU:. »* K B 1 OtLhi 
tS©^^. 50 



ftffl¥-7-2 46 34 3 
6 

[0 0 1 7 ] fTIB©v-<d7ciiv;U^3>« > WHtStt 

i> a ><£©*© l o *;u%fcUh, 0t b < B4 o 
teU:8ail*a©JWSH,>. *fc. *?S?fc'*'©£IIifti6K* 
o. o 5*;u/'j * MWWT. #*0<B0. 02^ 
/'J h*OTibrjWSMlrt©^«»-?H»* 1 Offl 
OT. »*L<tt2ffl«TJcra©jW&>. feLh©lftl§ 
fe6&0&J:9K:. ^®ffitt#JRC>mtt$#©&flJS£ 
^a(cur7KSS*©^JSi&iSa«:/h3<-rntf. 0^ 

fiS*ntfAlf». ft*>\ #IS93;f 6©Hf*(C<fc££ > & 
6h*&K7W*aWBJMiff-©** «*B> xvji/i/ 3 
>*©™^#J£ *©Jt*>6#«>6ttS®^ 

fanffliK*»6tntsn*ji©i^3fi»«:<c*. v-y* 

017;^ a >B. -tBStt*7K?SMx-7;l/^ 3 >© 

[ 0 0 1 8 ] •? -f * a xvji^ 3 >tp"C©#li&©jl7c 
5SW£r4{bWWffi©«*. ^«^>r«8©JiSWSr 

s. tF9s?>aectt. «ffl*-io^4o*c. j?sl< 
B 2 0 - 3 0 °cx.m , ims© 1 *;H»et±» »* 0 

< B2~ 1 0*;Wg©b F7^>-C?f*)tl-5). C©iS 
t K5S»»lzK*ifft©»T?U<j9B*Sn-tt»S-7 

t F 9 y>ii7C^f{c^£ t F-7i^>©fb-a^3* 1 6 

MIBia7cffi©^ hW(cW?»J&©B*^S7ca 
C<W5TttB. &?>3{Pi;*S?K*©K**^3R^ 
©^rStt^^r^c^^-C*^. !WrFK***^*» 
$4Ht«^©£&rtTbftS. ac*j, Sfe^-^c^ 
@f»W^ffP,n^S7tffiB^^ J ?>ri^©ji*fffi-C* 

[0019] *iwik j:n«. &Mto*mK#um& 

f4£0T. ^mifbWS^IHI«WM-ftc£«<-c« 
•tSC£/&5t , *^JS«©7K^^^r, MK(/A^ 



(5) 
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rJUr>. *fc. ^t4^£***ig©*I$fb^K:?£;l 
6?c©© p HHl»*ttrjRaiT>*iT**"C^f A tf A 10 
< . p H £ 9 ~ 1 0 £ -T ft «**8©*IM t«J^fiS S 
ft 6. fcfc. C©«^©*^rtt*||ft«KiSI!Kf!fK:2 
ttJ^±©*£tt&IRtt*ft&ttffl fen < . C ©«£ 

ifiTZZ. 5 6(C, **rt4^tt£**^M8JNb£«J 
£0f ffl-f * C 4 4> nJH-C* 0 . <fc -o r 'J >PU 

#6ft*. 

[0 02 0] *#JI|rtt. H«fS©<fc5 tcortf Woe 

faRT^a+S/FiOTtt. ^©& 
HIMI*jWWi!B*fc«*.ftS &©-C&fttf J: < . ^{c 
Rj£Sft&l,>. «*.«. SB^^^'J^TW" 
£ J/ y 3 > 7 )l 3 * F 7 JW 5 * Z> 7 )l 5 

~y&7)l?*i'} : Wmb<&t>tl$>b, -74 

4i?;P3--i;A7^3+^FfeftiLS. 

^7, #U7, -*e7, BWt5>#>^fc#jl«AJ(l 30 

7^3*VFifiOTBjtl-C*5. */c, £JR7;i^*^ 

t, ^y*-7;i'5^-t>i/y*-7;U5^--?y*->7 

F©jJO*#«?i£®i*©*I!?rc*# < jl5Hte#3H,»* 

[002 1] *^W(C*Jt»T, &mMt«3 a ^ F©8 
J6MWK«toft**li7JU3*5/ F*JH*W«:W^-r4 40 
•fctTF©*!:* 9 ^l/ai/f-h^xh+f K. *s 

tfa^f-F^-f y^Otf+J/F, =>>r h^h* 
^>F^©^ , ;3>7Ji'3+^K ; 7^5-^ a h yx h 
**>F> 7;U5^^a f >; Wv/PaH+^k, 7;u$x 
■5Ah';y'h + >/F^©7Jl'5- 1 5A7;l'3 + ^h' ; ? 

#*^F. ^-^AyF**/ F9©**~9A7;u=» 

Yyy'tJ#*~> F, h 5^ h+-> h'^© 

^;lox-?A7JlO*'>F ; 7n->^Ay^h+i/ 50 
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F. '0*:/F*$'i*:7. h'J 

yh*->^ >*>-£©{& cfte>©^si7^=i+'>F 
[0022] mm*ftwmx-o>&m7>\,zi*ts f© 

JH*#jBRj£K:fa(,>t:. ^•©^J^^n+s-' f©Jjd*# 

as*r*j<cit>r**u. ^nr;U3*^F©J]n* 
^RsecciBu . a»tt-faft**K*ai** c t *> t? 

tTiftcc^^ccm-rfeJ:^. &H7*3+s/K©ftpjc 
#»J5l&K|R0Tflil>*±*»*. fiirAa+J/ F© 

M7K^fl?stt;ic.i:«si ztiZMHu&o i ~ i o *^<g, 

* L < « 1 ~ 3 * JMST* ^JS7 3 F©« 

T. 0. 0 l~l*M%fia©7> ; t-7*-t : >0. 0 1 
- 1 «Jl%sa©#IBll**tf*4ffll»fttf «fcl». 
^ji^Sl^ll7JU3*^F4L'C» 1 ^'J3>f 
h ^ x h * F^^> 3 >f- F 7 ^ y y*u F^# 

[0023] jni7j<^)j?Ma«. &m7)\>^*ris F©aa 

{Ci-oTfcM&'S^— ASfC2 0~6 0U W*L<»3 

o~5o°cr-&^ 0 #ifc$}c**fln*s«£. ^©ssjn 

*«SlSia*&*6 0-81^181. »*L<»l~2 8#ra© 
WK^SlILTjjn^S©^SI*l/l>. Sfc. *©^ftl^7 
m0-12D#^. »*U<Bl-8B^S^TtC20~ 

6o°c mtb<u3o-^ s o'dcu^r m^m&m 

-Bt^tt, -e©ftO-3B$ra > »SL<«1-2«fW 

wiBffl«-c«ad5S'&4©jjJ|H,>. c©j!in*^Sf£;«:fc 
c^r}*^ SJt^jl^3oYFttftJi!aw«»ttSft*. 
ttI*^»SJW©JRJC«©P Htt. ^)S7JV3+i/ F© 

wwsEtcAoTfejift***, -«iwcc«3-i i ( 

L<«7~1 1. ct*3$f*L<«8-l Oi-TS©^ 

[00 24] *|6WtC«fc 0 . iSSS«i^fti5«4i'C^IS7 
;U3*S/F*»P*^JB3'tt*ii^. ^t5Bg^ft©y;W 
<b (iirttK{b) ^R7;u=i^>F©JD^fl? 

^t-T S i . iHJfttt-f-©«iB**IIIWfc1»*s«-9-C I/* 5 
fc»Kjai»tt^K<fc*«!JSB^©»S3WBfF3ft. *© 
fc«E){CBETSffi8l36*l 0 00mVgJi(±fc*-5)©{C 
ft«S!ffitt36SS«>e>ft«cl»«^t>*4. fifo-C. ftffi&£ 

^J1TJU3+^ F©flD7K^fl?Sl5 ; &7;l'* U14*?Sft-C 

[0025] «±© J: *> iC lTMmjL3-*imL1t£M 
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jWST-rstsjfiBrtKitaRit^ttrfiWErs. c©£ 

*S. C©J:5fcLTf»&hfcffli^^*$-ffl8Lfc 
£Mtft&tt. ^OttKKlHMfttCifWr^tiKl^rS 
©»H«TWR«SU *l»l**3Ra7C^f©A!iffl®{cgfa 

[0 02 6] *»HtC J:tltf. -2 0 0 A©ifig3( 

C4tt*l». *fc. 4flWKDie«fe 1 0 0 "CWTOSEE 

6. ^***J»K«*4BKOjllO«l^fc*Sl£r^«tt 
^3^K&*«©mH#&S. *fc. ii$©sa«; 

■cfflfti*aftt«w>6ia*)i«(i*iijB-r*is«:«. a# 

[0 02 7) £LkOJ:$fcLT»S3ftfc««ti. T;U 
3 * 5/ FOfttWWraBifc S ftfc&IMMMa&iiKitflflt 

iHfSttT-36ii*fiTT*>«B(IKH,». tot, 

?sttfir©£H t tt s mm < 5/ > * > * ) 

«MBr*&. 40 
[0 02 8] 

[0 02 9] HJfS0J 1 

rtS»3 0 0m 1 ©£-#-«:. JmtB£i*6zkWftH 
,P tC 1. • 6H,0 18&KS*1 5SBcfcO$&Ej- 
*8§?jK£Aftv CfttCS^D^I^ 1 9 OfflttfVX. 

-f*>Wffir£ttS(J) 6 995*1111*. ffliT*C"7y*^» 50 
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^^-^--CWTSi. 100gtf(C0. 14g© 

*K^f*tiSa^-r*>»tt3p^0. 5ffl£tf$l3ft 

C0700i7*i/ 3 >K, rfjflg©b F5S?> 1 
jfcWBjN.H, • H,O0. 6 9J*aiiL. MSTK3 0# 
MA < flltf a& 4 e&BttltftcSc Uc. 

at. «?s©^#ss¥*6ii[aft4 0AgBE4jtjesn 
[0030] gne©a&BiiRtt-^iMK2 7 sauces 

7Rl035«i. #-{C&**Tfi<8#LT*»62 8 
%7>*-77jo:ig©pH£8. 5-9. 5 ttgHSIl/ 
fc. C©jR(C6 7aJ©J/'j3>f h^xh + S/FtlK 
**>t/T*»6. Cft£m®^3 5~4 0X)(Cfln$lUj:# 

ti4fc»{C«»J||^'C<4*6. JjQ7k#IS?,5lS£55tS3 
tt* /cfttcEtCJSS** 2 0 gp&fln L-CjKJf* 2 B#MiHt 

mote. %m%&4mvmmz<p±b. t-*-© 

Zt^?r2 0 0«P©x^y-;Ut?3@gfe^Lfc. C©ffiK 
«aa48 0*CT?l 2i^Mft«l/-c*6. a»SBiT«:5 

0 0*cr4«HBI*feS-r4<b. 3. 0%©a#*#tr5"J 
*y-»H 2gp*5ff6n, JWHi/ya>f , h9xh*j/F 

*^ 6 ©•> y * ^^mmm&o 6 5 mfba^M 
*^6©aiiiixtt«^sw-c*ofc„ */c> camhti 
ft&^m^ ') *y;u©fiS», «^MftM(c <fe «m 
©,fS*T«3t^(C^--C* 0 . ±%k&m20 . 0 3 /t m 

[0 0 3 1 ] K±©J:9fCl/rBWlUfc3«a*-S/«; 

*^jn«i©ttiiBtmw&«:*» mm&zmiimm 
mxfcnzm^tc. -rut)*, mmm 1 'c&.ftvm.M 

a^>:flUR:UR=0. 5:10:89. 5 (Sfi 
Jt) ©81^^* 15 0ml /^©^g-C^IAL/c. * 
L/T, M/^JlzaS^ 1 5 0 °C. 2 0 0 U SO'2 5 0 *c 

[0032] mm i 

ib$5©/cto(C, S±^-y^ 7>tti^>';#-5r;UCa r i 
act-50K3. 0%©a#«:Jl^3^/c^Sl 6- 
2 4y9i/a©MJR*IMU HtSWl i±<PIDS« 

1 ©fi^ttia^ic J: •5JgJSPiW*^t> <fc ^ (c. M*4©a 

^ior^7'5>ffiifiMa^*«!fflu mmc&ix 
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ifiH{k^€r>";*yMcfi^s-B-c*>e.8 o-cvsm * [0033] 
mi, en 4*3^* 4 5 o'c-c2mm7tux mi) 





zfwVy<DUW (%) 


1 5 0*C©H£ 


2 0 0 < c©ra£ 


2 5 CCWSiS 


Will 


5 


32 


8 2 




0 


1 1 


6 7 



[0034] Xttffl2 

F*32g83 0 0ml©tf-#-K:. feftai^ A37jd&R 
hC 1, • 3H,0*»l»i3iB**il 0»«fc0ljR*«sl- 20 

^Ufcfc©£PD?SW£1^J4 6SI$4M;i> MiSTSt 

#*»c<&9. ffig©iggU2 2A <¥$ifi) -tit® 
5ft. -o©^«4Uc£^Say3A^>©ffc«¥ 

JJjl. 3H<htf-g3ft£ 0 CCDvOPivj^HyK 
TfiJROb F^y^lTMBftN.H, • H,0*0. 6» 
A. MUTIC3 0ftM&<tmbXaWA4*>Zu 30 
y">A4^r*fll»tt^-Ka7cL/c. C© J: 9 {COT 

»*>^>itS^3 oAi«m$ns. 
[0 03 5 ] WB0a5>9 ASGimm-frf&m I 8 4 

%7>*x7*-CM©pH48. 5-9. 5il/fc. C 
©^tCl 1 0W©t".j3>?'h5x h*J/F*S*>L.r 
3t»6, Cti*aW8"C3 5~4 0*C(Cjn^t-feA5e,v^ 

*?***-7-r2i#liMH*4attfc. SWLTt,>£ 40 
o-C<*^6. Slew :*->£&7K£3 o«ftl*.T9ffP* 

*-rtS»*Sfi*r»ai««:««[*iflBiJl/, 

ft$S4 2 0 0 S|5©x * y-^-C 3 g$» L fc„ Kffi-Stt 

88* 8 o -c-c 1 2 B#ra$a*^{c^m«safiT 5 0 0 -c-c 4 

t$lffl#£J& b . 3 6K*3R«jiTK 4 5 0 'C~C 2 BlUHttA 
-r^i. 2. 0%©ai^A4^trf4S0. 2-0. 4 
umOi";*yjH 9SB#f#e>ft7c. MRi/Va^f-h 
71 h + J' Ffr 6©^> V ij yjWR$»«i&fl© 6 2 % 50 



r. ^bny^A^e>©ci^^AjRa«^*wr*o 

[0 03 6] W±©J;^{cu-cig|^L/rc2%a^ i i»A- 
5/"j*y;u«ai©ttll6*fffif4fc»K. WlttK«ttM 

U c©aSMat*ttfflr4-BlffcK3R©*3IMbSlS* 
tfofc„ -r&tofc. HMU il§ICSlc«%«or2 gr 
©j&£I4$ffif 6EE# 40kg/cm' ©stfBSEjiSjct; 
4m\ sitwaaijstt.^©H^c'o^-ci@^2© 

f bl^Jft : : 7)l3y=3 : 6 : 1 (*;Wfc) ©S£ 
#*4figfl§U GHSV6 0 0 0/h r-Ctf-o/c. CC 

rGHsv£«st^K)is©BST\ n$m«:¥tt«« 
*/c c©sfiiiiii-cffifflufca&- 5/ »;*)«« 

©BETStffiS«6 1 m J /gf*oit„ 
[0 037] HJfififll 3 

> mm&^^tcamtmmmz tmcis&-c4. 5 
mmM2 bmcmeamttf -,itfemzm2 km?, c 

©f¥«I*ijfiflJfc0iJ2 &BHlJ£©JW4#x*tt<r>. 31 
JW2 i|5j-E*-Ctf oWGHS V«2 0 00/hr 

[0 038] tb«W 2 

Jtt8©fc&K: % S±^-fV>ttl!i' i ;*^l'Car i 
act-50KS»St2. 0%©Pi^A4fflJ$3-tf 
fc*iMH 2 £FI-tt&©lftJi4litK U GHSV430 

o o/h r LLtcummmm2 mmmim&r 

l>. a2tC7nTfe*48fc. *ibl5W©MJ®«H 
MM 2 ©«£<h [hJ DiSfbn A4tt"aTfaj bfcfe© 

[0 03 9 ] imW3 

mmz vtm. vie o A^waiatt^KiK 1 8 4 

g|!K»K I 5§(S4m. ^-(CJ&-5*-cm^«: 1 « 
S©5BMf jS© pH43~4£U C OfemiC 7 1 SB© 



(8) 
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tfofco C ©«£»HJiS0|2 ©»f-£ i^fr o r 

ttt8*^jjS^-r> sa»rts««-ey -tt©sws*i 

KXIfeN2 ©*&£ 151 C*frTfa» • SSUSSRRR^** 
M7C&7itc£C6, 2. 0%©Pi^A£^tr>H# 
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S®*S*7^IttT, BETiill 0 2 0m'/ 
C#ttCJ!»BU GH S V£ 1 0 0 0 /h r £ LfcEU* 

[0 04 0] 
[«2] 









STY* 


GHSV 


BETgffl* 




CC) 


EfS*CD 


(g/l-hr) 


Oir-x) 






Z 4 0 


4. 3 


1 8 


c a n A 

6 0 0 0 


6 1 




2 6 0 


9. 0 


29. 1 


6 0 0 0 


6 1 




2 8 0 


19.4 


5 1.8 


6 0 0 0 


6 1 




18 0 


5. 1 


16. 3 


2 0 0 0 






2 0 0 


2 0.5 


60. 3 


2 0 0 0 






2 2 0 


58. 1 


248. 3 


2 0 0 0 






2 6 0 


0. 9 


4. 2 


3 0 0 0 


6 0 


mm 2 


2 8 0 


3. 1 


1 6. 2 


3 0 0 0 


6 0 




3 0 0 


9. 3 


47. 2 


3 0 0 0 


6 0 




24 0 


0. 6 


trace 


10 0 0 


10 2 0 


mm 3 


2 8 0 


1. 5 


0. 2 


10 0 0 


10 2 0 




3 0 0 


2. 2 


0. 3 


1000 


1020 



mm. liaoi mut^m &%m$i 2 tu:©s» 30 
[o 04 1 j *2*>6. mmmommmmmmm^ 

TatSSn&WM UfcKM2®MME) .fcOffitfeWS^C 

S^Cf#e>n-5STY2 4 8. 3 g/l • h r tt. -BMfc 
J£j8©*£fb(c J: 5 2 «±©^MSRW Of b^ftSS! 
g^Sil/T. 3«a* , CtC»6tiTt»5f t -^©tti'e* 40 

S^AHjWJ&tettSJgttStt, &BSBi©£K:J:*fc©r 

CO 04 2 ] ^JSM4 

3. 5aJ43Ra*5 0»ii/a'5»7. 4 6ffi*t*0. 

^0^*5^.8 0 c c(c}jn^br^-?giL/c o c©*4 

SB*$M§ft?$tt C©«[{ci«je©#Wgt*fliATjK 
©pH*3~4{C«St/fc. CiDpHiSit B?fB©?g 50 



fc. '^ig-^kST^^-^AjJsa^-r^©^^^© 
©pHtJSlIgr&s. B?f2©2g^{c. i>*n^+if->3 
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